The very basis of architecture's fidelity to human needs has been its constancyits unwavering humble service to the fundamental physical requirements of a species not very well suited to living, unprotected, in the elements. The ability of architecture to efficiently provide protective, secure, rigid, and habitable shells has been challenged by the hyperactive flux of contemporary life, characterized by changing patterns of living and working, highly mobile populations, and the increasing capitalization of the world's economy. These forces have often confounded schools of thought intent on establishing a permanence of forms and have often acted to render impotent the designer's best predictions of use and occupation. Our buildings fall prey to contradictory visions. We are increasingly accustomed to frenetic changing modes of production, information dissemination, technological innovation and social norms, while we continue to insist on a permanence of buildings. The common question, "Why can't we design and build architecture that lasts," is not only on the mind of a self-proclaimed critic like the Prince of Wales, but also in the thoughts of almost anyone inquiring about building today. However, a more relevant question to ask may be, "Why can't we design buildings that easily change?"
Part of the answer lies in our ideas about the permanence of buildings. The sight of abandoned buildings-indeed, buildings in most any state of change-still easily depress-es us; construction annoys us and the process of renovation confounds us in its seemingly primitive techniques. In light of this, as change continually flutters around us, our buildings are still difficult to modify and involve the expensive processes of mobilizing construction capacity to the specific site of the building. During our lifetimes, or at least during those periods of time that any of us spend living in particular locations, the permanence of the structures that we use is a welcome counterpoint to the flux of most everything else. Besides the obvious functional roles that buildings play, the psychological value of the permanence of structures is an important component to the formulation of a sense of place, and as such, of community.
And yet, these same buildings, viewed within the larger span of decades do begin to exhibit the kinds of organic evolution that we identify with smaller, more liquid' objects. In fact, looking a little closer, it is clear that buildings have always accommodated change through a shearing of systems layers, as demonstrated by Frank Duffy, or through their simple disappearance. 1 Our buildings are simply representative of the contradictory priorities that contemporary societies place on the relative value of permanence vs. flexibility, durability vs. low embodied energy, and commitment to craft vs. first costs and speed of construction. Our buildings embody permanence while sustaining the continual efforts to adapt them to the evolving needs of their use. Edward Ford reminds us of the continuing contradictions of contemporary construction through the following listing of sometimes mutually exclusive priorities: Good construction equals minimal material. Architectural form is temporal.
Architecture is the expression of permanence through solidity and mass, regardless of the quantity of material required. 2 Ford offers the example of Norman Foster's Sainsbury Center for the Visual Arts, built in 1975 and renowned for its adamant adherence to a use of minimal material. Ten years later, the building's exterior skin was almost completely replaced due to leaks through the roof and walls that eventually damaged the structure. Similarly, the Centre Pompidou in Paris (Fig. 3) has recently completed an extensive renovation costing 576 million francs (1999).
The renovation addressed the premature aging of the polymer glazing and the failure of the exterior envelope. While some of the problems arose from the project's attempt to be a grand experiment, others were a result of the complexity of form and the proliferation of components born of an ideology that valued lightness and minimal material use. These buildings were meant to demonstrate flexibility, allow for evolution of form and optimize patterns of use. The areas given have been estimated [to be] sufficient for the full exercise of all activities presently foreseen. No extension of the building is to be planned, as the collections will be periodically renewed. ..On the other hand, the Centre's internal flexibility should be as large [i.e., great] as possible. In a living and complex organism such as the Centre, the evolution of needs is to be especially taken into account.
Piano and Rogers, Arup Competition Team. 3
It may seem that a museum, with its flux of exhibits as well as visitors would be the ideal model for a flexible, "adaptable" building. However, the kinds of buildings that are required to change quickly, that evolve and grow appendages, and shake off entire sections are those that house large scale processes: commercial office buildings, manufacturing facilities, distribution centers, warehouses, and other industrial-and commerce-related architecture.
Functional buildings are tools for manufacturing, distribution, and storage and are links in a system for the production and delivery of goods and services. The same forces that engendered their existence require these structures to respond to changequickly, effectively, and precisely.
While these kinds of buildings must change swiftly, they are also subject to receive severe and rapid decommissioning orders from those who control the needs of the production flow. Decommissioning has produced wastelands of discarded buildings, from the steel mills of Pennsylvania to the empty ghost towns of Midwestern downtown business districts. Indeed, interest in refurbishment has led some researchers to analyze the potential inherent in Brownfield sites as a large-scale, unclaimed resource for future development. 4 One need only spend an afternoon walking through Detroit's downtown to realize that the exodus of business can be so extreme and unexpected that the remains resemble abandoned Hollywood stage sets-empty, grand, and richly ornamental testaments to visions that never achieved a graceful and dignified old age. As Kenneth Frampton points out. these abandoned industrial landscapes remain "meaningless ruin[s] of regional dimensions." 5
Misperceptions about the direction of growth, technologies, urban form and architectural needs are no more egregious in their errors than the innumerable mistakes made about any future technology or material enterprise. However, the difference between the end of the life of a large-scale building and the end of the utility of an object, such as a car, is the inability of the building to easily cease to be present, and our incapacity to easily remove it from its context. Buildings, for reasons of their sheer size, material cache, and need to enclose large volumes, are literally rooted in a site-a piece of land.
Buildings not only mark the landscape but also contain an almost unrecoverable material resource. The materials used in the building are forever wedded in their service to that particular facility. Once that service has been completed, the material, and therefore its continued value are no longer recoverable. Using a real estate term, the material has no designated exit strategy.
THE THEORY OF DIVERSIFIED LONGEVITY
Various theories have been promoted for the production of a flexible architecture. Strategies for making flexible architecture remain rather vague, due in part to the enormous complexity inherent in regulating the relationship between hundreds of distinct components serving various independent and semi-independent building systems. The most specific guides have been lists of rules that organize the kinds of design strategies to determine the making of a flexible architecture through component design. 6 The Theory of Diversified Longevity that I propose offers an alternative. Rather than depend on the design of flexible components as the only strategy for a flexible architecture, a consideration of the embedded longevity of large-scale building sections could yield a more flexible architecture simply by varying the lifetimes of the sections themselves.
That is, the longevity of a building-the predetermined obsolescenceusually considered to be one length of time ( Fig. 4) , such as 50, 65, or 75 years, can be composed of several separate service lives, assigned distinct durations and distributed throughout different sections of a large building (Fig. 5 ). Large-scale buildings may be best considered in terms of a range of lifetimes that easily allow for a variety of futures. The needs of the original occupants and the range of future occupation possibilities should determine this longevity distribution and the range of lifetimes for the future. The overall intent is to allow a greater flexibility of present use and accommodation of anticipated and unanticipated future uses. Therefore, while there is ongoing work to determine the single service life of a facility, the problem of accurately predicting future use remains. 7 However, by diversifying lifetimes, an accurate divination of the future is not necessary. The value of such a process -the planned diversity of decrepitude resides in the fact that the building then possesses a range of lifetimes, and by consequence, a range of embedded attributes such as embodied energies, adaptive reuse possibilities, materials systems, rearrangement options, initial cost, and durability. The building therefore, in its production, has been imbued with a diversified range of obsolescence codes. Each section of the building carries within itself a genome that specifies its longevity. This alternative method allows for a redefinition of the necessary initial investment and the resultant real estate value of large-scale facilities. A simple example can be rendered as follows: a building may be designed, specified, and built with the typical 50-year life, as defined by contemporary practice. Alternatively, that same building may be designed with a range of lifetimes distributed over the built area in a mix, for example, of 5% at 3 years, 10% at 10 years, 20% at 25 years, 50% at 50 years, and 15% at 100 years and beyond.
Clearly, the 15% of the building built beyond the typical 50-year limit will be more expensive to build. More durable materials and greater care in construction will normally place a premium on this portion of the building. That added expense may be offset by the 35% built at a shorter duration than the 50-year mark. The precise calculation of an optimal mix would depend on the correlation between needs and the specific material systems and construction techniques employed. However, the ramifications of such a strategy would yield interesting results. TIME 50 years
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Diagram A in Figure 6 shows a simple 50-year life design; Diagram B shows the diversified lifetime model with each section charted in terms of its area contribution and serv-This module is simply one of many modules, of varying lifetimes, that come together to form the overall volume of the building. Various modes of evolution for a diversified longevity building disengaging from the building. In addition, disengagement will also occur at the level of large-scale building masses. As a result, the materials of a building will not need to remain in place once their useful service to that particular building has ended. A full rendering of the Architecture of Disengagement will be reserved for a future paper.
However, an example is shown in Figure 10 , in which a building module composed of biocomposite panels, reclaimed timber superstructure, earthen foundations, and thermoplastic polycarbonate sheeting for glazing are all completely removed from the site it occupies after the lifetime of 3 -7 years. The remnants of the foundations are in its place with the possibility of a community garden.
CASE STUDY: BRITISH PETROLEUM HEAD-QUARTERS. ABERDEEN, SCOTLAND The principles outlined above derive from the initial stages of an ongoing building and research project for the new Exploration Headquarters for British Petroleum in Aberdeen, Scotland. 8 As part of a research project funded by the Cambridge-MIT Institute, British Petroleum has granted the inclusion of a research agenda within the normal design process for their new 36,000m2 facility. The project is an ideal test case for BP as they have decided to commission a new building in Aberdeen to replace the existing space. While the building to be decommissioned is not quite 30 years old ( Fig. 12 and 13 ), it has been deemed too difficult to adapt to current needs. Corporate projections show that the production levels in the North Sea oil fields will be decreasing dramatically over the next fifteen years. As a result, the size of the work force in Aberdeen will also decrease dramatically. These conditions call for a building that is carefully diversified to allow for an uncertain future. In addition, the overall work force in the facility varies dramatically according to oil price. In 1998, the work force numbered 1,250. In the fall of 2000, it reached 1,670 and is projected to increase to 1,800 through various acquisitions in the period between 2003 and 2005. However, significant variations on these numbers depend on the health and stability of the oil industry. 9 Therefore, in the short term the building needs to accommodate significant flexibility both in its internal organization and spatial definition as well as its overall size, gross to consider a more holistic assignment of a diversified set of lifetimes will also benefit in the short term, as their investment exposure will be reduced. The Theory of Diversified Longevity is meant to address the need for buildings to become more responsive to their eventual demise, reuse, irrelevance, expansion, and overall ability to provide options to future generations. 
